By using first-principles calculations, we propose that ZrSiO can be looked as a three-dimensional (3D) oxide weak topological insulator (TI) and its single layer is a long-sought-after 2D oxide TI with a band gap up to 30 meV. Calculated phonon spectrum of the single layer ZrSiO indicates it is dynamically stable and the experimental achievements in growing oxides with atomic precision ensure that it can be readily synthesized. This will lead to novel devices based on TIs, the so called "topotronic" devices, operating under room-temperature and stable when exposed in the air. Thus, a new field of "topotronics" will arise. Another intriguing thing is this oxide 2D TI has the similar crystal structure as the well-known iron-pnictide superconductor LiFeAs. This brings great promise in realizing the combination of superconductor and TI, paving the way to various extraordinary quantum phenomena, such as topological superconductor and Majorana modes. We further find that there are many other isostructural compounds hosting the similar electronic structure and forming a W HM -family with W being Zr, Hf or La, H being group IV or group V element, and M being group VI one.
(W =Zr, Hf or La, H=Si, Ge, Sn or Sb and M =O, S, Se and Te) possessing the similar electronic structure.
II. COMPUTATIONAL DETAILS
We have employed the Vienna ab initio simulation package (VASP) 28, 29 for most of the density functional theory (DFT) based first-principles calculations. Exchange-correlation potential is treated within the generalized gradient approximation (GGA) of Perdew-BurkeErnzerhof type. 30 Spin-orbit coupling (SOC) is taken into account self-consistently. The cut-off energy for plane wave expansion is 500 eV and the k-point sampling grid in the selfconsistent process was 12×12×3 for 3D case and 12×12×1 for the single layered structure.
The crystal structures have been fully relaxed until the residual forces on each atom is less than 0.001 eV/Å. A vacuum around 16Å between layers was used to minimize the interactions between the layer and its periodic images. The possible underestimation of band gap within GGA is checked by non-local Heyd-Scuseria-Ernzerhof (HSE06) hybrid functional 31, 32 calculation. To explore the edge states, we build a tight-binding model for a slab around 120 unit-cell thick with edges along a or b lattice. 3,5 The maximally localized plane (Γ-X-M-Γ) resembles that in k z =π plane (Z-R-A-Z) and there is no band inversion happen along Γ-Z direction. This means that its electronic structure is essentially more 2D like than 3D. The further group theory analysis indicates that the bands crossing in both k z =π and 0 planes are protected by glide mirror perpendicular to the z-axis because the two bands forming the crossing points belong to different eigenvalues of that glide mirror.
As discussed in Ref. [42] [43] [44] [45] , these band crossing points form a closed node-line circle in the k z =0 and k z =π plane, respectively, when SOC is not considered. Including SOC into calculation opens a gap along the node-lines turning 3D ZrSiO into a system with finite gap at all k points but compensated electron and hole pockets at the Fermi level. As we have discussed in Ref. 43 and 44, the crossing points on the node-line are not exactly on the same energy level due to the particle-hole asymmetry. There will be a finite global band gap instead of compensated electron-hole pockets. Since the material has inversion center, we can determine its Z 2 invariances through the production of the parities at the time reversal invariant momenta (TRIM), which gives (0; 001) indicating that it is a weak TI if the band gap opening on the node-lines due to SOC is larger enough to open the indirect gap.
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The above results also indicate that 3D ZrSiO can be viewed as the stacking of 2D TI along Secondly, the banding effect along Γ-X leading to band broadening and band inversion. As we note that both the glide mirror {M z |( LaSbTe are further checked by HSE06 calculations in Fig. 6 . We find that in both cases the band inversion is well kept. The particle-hole asymmetry in ZrSiO is modified a little and the global band gap is missing. For LaSbTe, the band gap is slightly increased to 0.015 eV.
Single layer ZrSiO on substrate SrTiO 3 . In fact, the single layer material should be supported by substrate in experiment. To check the influence of substrate on the electronic structure of ZrSiO, we put a single layer of ZrSiO on commonly used substrate SrTiO 3 .
There are two types of top surface for SrTiO 3 , namely, the SrO terminated surface and the TiO2 2 terminated one, as shown in Fig. 7 Table. III. Therefore, the further detailed works on the W HM family are necessary and left for successive paper. 
